The alloy contained 60 to 65 vol % of the y' phase, which has a cuboidal morphology and a cube size range between 0.4-0.6pm (71.
Five compact tension specimens were machined with the loading axis being 7" from the (001) orientation and the side faces of the specimens in the near (010) orientation as shown schematically in Fig. 1 . In order to avoid crack closure effects, the testing was performed at a load ratio R (min load/max load) of 0.5. Three specimens were tested to achieve the near-threshold region by using a load shedding procedure recommended by ASTM (8) . Crack length and crack closure were measured through the use of the compliance method and the crack length was also verified through occasional optical measurements.
After the near threshold region was achieved, the tests were restarted using a constant load range mode, also at R=O.S, to obtain a AK increasing data base. This was done to assure that load shedding had no effect on FCG data. Two other specimens were tested only at a constant load range mode to achieve a FCG data base in the intermediate AK 
Results

Macroscopic Observations of Failed Specimens
For all the PWA 1480 specimens tested, the macroscopic failure planes were approximately 7" to the plane of the starter notch. Thus the macroscopic failure occurred on the (001) plane. Small amounts of secondary cracking were observed on the (111) type planes at higher stress intensity ranges. The Waspaloy specimens failed in the plane of the starter notch.
Fatigue Crack Growth Results
Chan and Cruse (10) have shown that the ASTM stress intensity solution for a Mode I crack is valid for single crystal compact tension specimens having an inclined crack, provided that the crack angle is less than 30" from the starter notch. The PWA 1480 specimens tested exhibited only a 7" crack angle, thus Mode I solutions were used to correlate the FCG data.
The PWA 1480 fatigue crack growth data is shown in Fig. 3 Crack closure was monitored throughout the test and was shown to be below that of Kmin, thus it also had no effect on the test results. The changeover from a predominantly (001) fatigue failure to (111) occurs at a AK of 7 to 10 HPaJm, as seen in Table I . This corresponds closely to the stress intensity at which the transition from accelerated to a more typical FCG behavior occurs (Fig. 3) . Thus the unusual FCG behavior is associated with the (001) was calculated and plotted versus the da/dN data and is shown in Fig. 10 , together with the da/dN versus the moda I &Z plot.
The shape of the two eurvos is virtually identical.
A linear relationship exists (on the log-log basis) between AKrss and da/dN which is similar in nature to the classical Paris region. This shows that the AK,,~ parameter is as good as the mode I AK for FCG data correlation. But the advantage of AK,,, lies in the ability to predict the actual microscopic fatigue fracture mechanisms, as described next. It was assumed that the facets, through the entire thickness of the specimen, made either a 52" or -38" crack angle to the starter notch (taking into consideration the measured 7" macroscopic crack angle and in agreement with the observed slip surface traces). as shown in Fig. 6c and d) . The K rss parameter can predict this type of crack growth behavior. For instance, after a small amount of crack growth at a 52" crack angle on the ('ill) plane in the [loll direction, . the maximum Krss changes to the (1%) plane in the [TO11 direction.
Slip on this new system results in crack growth at a -38" crack angle. However after . a small extent of crack growth at the -38" crack angle, the maximum K,,, switches back to the original slip systems as seen in 
